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SUPPORT FOR THE AMENDMENT 

Claim 8 has been amended to recite that "the antibody is other than the monoclonal 
antibody produced by the hybridoma deposited under the accession number FERM BP- 
5233." While that limitation is not explicitly set forth in the specification, Applicants 
respectfully submit that one would have appreciated that the inventors had possession of the 
subject matter recited in Claim 8 as amended. 

The antigen protein that the monoclonal antibody (RS38) of the present invention 
recognizes has subsequently been called Bst-2 (see Attachment 1 submitted herewith: 
Ishikawa J. et ah, 1995, Genomics, 26, pp. 527-534), and it has been demonstrated by 
Ohtomo, T., et al., 1999, Biochem. Biophys. Res. Comm., 258, pp. 583-591 (see Attachment 
2 submitted herewith) that this has the same amino sequence as the HM1.24 antigen that the 
monoclonal antibody "HM1.24" recognizes as described in Goto T., et al., 1991, Jpn. J. Clin. 
Immun., 15(6), pp. 688-691 (of record), which was published prior to the priority date of the 
present application. 

It is stated in WO 98/35698 (see Attachment 3 submitted herewith, corresponding to 
European Laid-open Patent EP 0 997 152 Al, page 6) that the hybridoma that produces this 
monoclonal antibody "HM1.24" was internationally deposited under the provisions of the 
Budapest Treaty as FERM BP-5233 at the National Institute of Bioscience and Human- 
Technology, Agency of Industrial Science and Technology. 

In view of the foregoing, Applicants added the limitation of excluding the monoclonal 
antibody produced by the hybridoma deposited under the accession number FERM BP-5233 
from the monoclonal antibody of Claim 8. Therefore, no new matter is believed to have been 
added to this application by the amendment. 
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REMARKS 
Claims 8-10 are pending in this application. 

The rejection of Claims 8 and 9 under 35 U.S.C. § 102(a) over Goto et al. in light of 
WO 98/35698 is believed to be obviated by the amendment submitted above. 

First, in regard to the antigen protein that the monoclonal antibody of the present 
invention recognizes, Goto et al. states that "HM1.24" recognizes is "a membrance 
glycoprotein with a molecular weight of 30 kD." The amino acid sequence has not been 
specified; it cannot be called an isolated protein; and it appears that multiple proteins "with a 
molecular weight of 30 kD" exist. Therefore, because the protein described in Goto et al. 
cannot be determined from that reference to be the same as a polypeptide which comprises 
the amino acid sequence of sequence SED ID NO. 1 as claimed, the antigen protein has 
novelty. 

Further, the Examiner indicates that the monoclonal antibody HM1.24 disclosed 
against a specific protein in Goto et al. anticipates the instant claims, because the HM1.24 
protein is 100% identical to the instant protein of SEQ ED NO.:l as disclosed by WO 
98/35698. Applicants note that the publication date of WO 98/35698 is August 20, 1998, 
which is subsequent to the priority date of the present application and, therefore, that 
publication is not available as a reference against the present application. In regard to the 
monoclonal antibody of Claims 8 and 9, because the antigen protein therein has novelty as 
described above, the monoclonal antibody that recognizes that antigen protein also has 
novelty. 

Nonetheless, Goto et al. describes the deposit No. for the hybridoma which produces 
the monoclonal antibody HM1 .24. As a result of an analysis, Ohtomo et al. (of record), 
which was published after the priority date of the present application, determined that the 
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amino acid sequence of the antigen protein that monoclonal antibody HM1.24 recognizes is 
the same protein as the antigen protein Bst-2 of the present application. 

Thus, as discussed above, the limitation of excluding monoclonal antibody HM1.24 
has been added to Claim 8 of the present application. The monoclonal antibody HM1.24 is 
described in Goto et al., and, therefore, the monoclonal antibody of amended Claim 8 is not 
unpatentable over that reference. 

Because the hybridoma producing the monoclonal antibody RS38, which was 
obtained in an embodiment of the present invention, is deposited separately from that 
producing the monoclonal antibody HM1.24 as FERM BP-4433 at the Institute as described 
in line 6 from the bottom of page 21 to line 6 of page 22 of the present application, the 
monoclonal antibody RS38 is comparable to the monoclonal antibody HML24 described in 
Goto et al., and can be clearly recognized as a different monoclonal antibody. 

Based on the foregoing, withdrawal of this ground of rejection is respectfully 
requested. 

Applicants submit that the present application is in condition for allowance. Early 
notice to this effect is earnestly solicited. 
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Molecular Cloning and Chromosomal Ma P ping of a Bone Marrow 
Stromal Cell Surface Gene. BST2, That May 
Be Involved in Pre-B-Cell Growth 
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feoan* mctwow stromal e*U* regulate B-eeH growth 
And development tlhrough their surface molecules and 
cytokine In Hhi» study, we generat ed ft *nAb, RB3S. 
that recognized n. novel human mem brane protean, 
Represse d on bone marrow qtromal c»a la»>_ 
M d B^fto^ti ceil UW- W» a «PNA eneodjng 

tac yr.fl ^ a rheumatoid arth ^tis-flerived synovial. 
ceh line, BST^Is a SO- to 8fr-frUa type H tra«™em- 
brona protein, consisting of 160 amino acids. The BST> 
Z gene (HGltfW-approved symbol BST2) Is located on 
chromosome 13pl0.9. BST'2 ia wprt*»ed not only on 
certain bone marrow stromal cell lines but also on var- 
ious normal tissues, although its expression pattern Is 
different from that of another bone marrow stromal 
cell surface molecule, BST-1. BST-2 surfeoa expression 
on fibroblast cell lines facilitated the stromal ^-de- 
pendent growth of a murine bone m arrow -d^ved pr*- 
B-cell Una, Tn* results suggest that BST-2 may 

be lnwlvcd in pre-B-«U growth, o i in***, fcie. 



INTROPUCTIOT* 

B ' Ivxnphopcieais occurs from hematopoietic stem 
cells in the bone marrow OBM) (renewed in Whiilock 
et oL. 1985; Encade et cX, 1989). This process is char- 
acterized by successive rearrangement of the immuno- 
globulin (Ig> loci, expression of surface Ig, and the 
change of growth requirement* The growth of prt^pro- 
B cells i« dependant on contact with stromal cells but 
not on ILr-7. During the transition from pro-B to pre-B 
cells, the growth dependency on stromal cells decreases 

Sequimee daU from this srtfd* have bwn ^P-^d with the 
EMBJUGeivBaiilt Data Librarian under Accession Np- INSIST, 

i Th* firtt two author* contribute orally to thlfl work. 

- To whom oorrtRpondencs fthcmld b* addreswo at the DMekm f 
Mnlsnul&r Oncology. Biomedical Rewnrch Center, Osaka UtoVMHy 
Mtedicol School, a-2 YainodaoXii, 5u,ta, Osakn 666, Jupun, Tele- 
phone 63-G-879 8630. P™« 81-6-870.3*80. 



and that on Hr7 increases. Subsequently, pre-B cells 
differentiate to B cells whose growth is independent of 
IL-7 (Hayaflhi et oL t 1990; Hardy et ©I, 1961). BM stro- 
mal cells play critical roles in B lymphopoiesis by pro* 
ducing a variety of cytokines such as IL-6 CHirayaxna 
et aL, 1992; Gimble et aL, 1989), IL-7 (Namen et aL> 
1988; McNiece tt aL, 199 J; Funk et al. f 1993; Sudo et 
al. t 1903) and stem cell factor (Witts, 1990; Flanagan 
et al, 1991; Martin et aL, 1990; Kolinke* a/., 1991), In 
addition to these, there are several positive or negative 
regulators of B-ceU formation: positive regulators in- 
clude pre-B-cell growth utimulating factor (PBSKJtetro- 
mal cell-derived factor-** (SDF-la), pre-B-cell colony- 
enhancing factor (PBEF), insulin-like growth f^torf 
dGP-I), and bone marrow stromal cell antigen 1 (BST- 
1) while sex hormones can serve as negative regulators 
(Negaeawa et al. 1994; Taahirc *t*l., 1993; Sarnal l et 
aL 1994; Landreth et at, 1992; KaJsho et at, 1994; 
Medina *t*K 1993; Kincade, 1994), Direct in iteractione 
between B lineage cells and BM stromal cells also are 
critical for early B-cell development (Dorshkind, 1990; 
Kiemey and Dorshkind, 1987). For example, enu- 
CTJ44 snAh inhibits lymphoid cell generation in murine 
long-term BM cultures (Miyuke et aL, 1990). Further- 
more VCAM-1 is involved in the in vitro binding be- 
tween murine BM stromal cells end B precursor cell 
lines (Miyake et aL, 1991). However, as-yet unidentt- 
fled stromal cell-derived molecules are involved in B 
lineage cell growth and development in both murine 
(Cumano tt al., 1990; Gunji et aL, 1991; P*Jadof 
Samaridis, 1992) and human (Wolf et al*, 1991; Kai ho 
et 1092 ; Moreau e< aL, 1993) culture systems. 

Rheumatoid arthritis CRA) is a systemic autoimmune 
disease characterised by chronic polyarthritis, synovial 
cell proliferation, hypergammaglobulinemia, and poly- 
clonal B-ceil activation. Several cytokines that stimu- 
late lymphocyte activation are overproduced in the sy- 
novium and may be related to the pathogenesis of RA 
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Molecular Cloning and Characterization of a Surface 
Antigen Preferentially Overexpressed 
on Multiple Myeloma Cells 
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EM1^4 antigen has Imcix identified aa a smtface mol- 
ecule preferentially expressed on terminally dirferen- 
tiatod B cells, mud Its overexpression is observed in 
multiple Myeloma cells. Hie HMtt-24 antigen is, there* 
fore* expected as a most potent target molecule fdr 
antibody-based inunuw therapy for multiple my* 
eloma. Here, we have identified th« <sDNA for human 
antigen and also analysed its gene structure 
including, the promoter region* The HM1.&4 antigen Is 
a type II membrane glycoprotein* which has been re? 
ported ae a bone marrow stromal cell surface antigen, 
fc>ST% laid my eacist a* a. homedfangr twa myeloma eel! 
surface. Although a reason for the overearpression to 
myeloma cells is not understood, very interestingly, 
the promoter region of the BMl-24 gen* has a tandem 
repeat of three db elements for a transcription Autor, 
STATS* which mediates interleukln~6 (IL-6) response 
gene expression. Since IL-6 is a differentiation factor 
for B cells, and known as a p aracrin e/ autocrine 
growth factor for multiple myeloma cells, the ex- 
pression of HM1.24 antigen may be regulated by the 
activation of STATS. Importantly, a humanised anti- 
HM1.24 antibody effectively lyaed the CHO transfer- 
mants whjch expressed HM1*24 antigen as high as hu- 
man multiple myeloma cells, but not the cells with 
lower antigen wKprewioaau This evaluation shows that 
ADCC heavily depends on the expression level of tar* 
get antigens and, therefore, the immunotherapy tar- 
geting the HM1.24 antigen should have a promising 
potential in clinical US6i C i«o& Acs domic hen 



1 To wham r»qv<urt4 for reprints should be addressed, Fax: (81> 
55Q-«7-£397. E-mail; UcchiyaiiMy<S , Bt.ch\igai'pliarm.coJp. 



Multiple myeloma (MM) is a lethal disease charac- 
terized by a clonal accumulation of plasma cells and 
usually accompanied by homogeneous immunoglobulin 
in the Berum and/or urine. Bone marrow invasion by 
these tumor cells is associated with severe anemia and 
hum oral immunodeficiency resulting in concomitant 
bacterial infections (1). Jn addition, an abnormal cyto- 
kine environment such as elevated IL-6 and/or IL-1/9 
as well as TNFa, often results in* increased osteolysis 
leading to bone pain, pathologic fractures, and hyper- 
calcemia (2). Since a variety of chemotherapies have 
had little impact on the overall clinical course, alter- 
native approaches against multiple myeloma are 
greatly needed (8). Indeed, several mouse monoclonal 
antibodies have been established to target cell surface 
antigens such as CD38 (4, 6) and CD54 (6) on myeloma 
calls, or been shown to inhibit the factor-dependent cell 
growth of MM cells (7), Furthermore! humanised anti- 
CD38 (8), anti-interleuldn-6 (IL-«) and antl-IL-6 recep- 
tor antibodies (9-111 have shown their potential in 
therapeutic use against MM. 

However, CD3€ and CD54 are also found on a vari- 
ety of .calls including hematopoietic stem cells (12, 13), 
leading to serious reservations that these molecules 
can not be suitable target antigens for immunotherapy 
of pfngTrm cell dyscrasias in terms of adverse effects. 
Furthermore, although IL-6 has been reported to be a 
major growth factor of MM cells, wome myeloma cells 
do not proliferate m response to IL-6, and the inability 
of antd-ILre antibody to block proliferation of certain 
MM cells is known (14, 15). 

To develop a novel imrounothorapcutic strategy, we 
have generated a mouse monoclonal antibody, which is 
highly specific for a surface antigen of multiple my- 



5S3 



000S-391X/9? $60.00 

Copyright t> lfiW by Acodemle 1*b» 

All ri|hU crnpiwiucUun s-oy few ratarvftft. 



Received at: <'$ :30AM, 11/25/2003 



2003*1 IJI25B 1W14« SIP&WAY 

Eurepimcb** p*t*rrtantf 

European P«t«nt Offte» 

uropAen dn bJ"o*ote 



0> 



NO. 2128 P. 11 



"•^k Eurepmi 

Ail 

(18) jkJ/I <^ wai 

(43) Date, of putfc»f ore 

6&B3L20M Bidtotki WCW» 

(21) AppHctfon number. $ssQ2767.o 



(11) 



EP 0 997 152 At 



EUROPEAN PATENT APPLICATION 

DutJtetedin Mcontonca Art 158(3) EPC 



(51) int a 1 : A61K SMWS, C07K 16/30, 
C07K 16/46 
//C12N15/13, 

C12P21/03 .(C12P2V08. C12R1: 
91) 

(86) htwinriomr Wlwflon number 

KTJJPMVDOeBB 

(67) trflarrratfoftd puWceflon numfcen 

Wo MOtttt f2a.oa.1rt* Oo**tte 1vMB9) 



(84) DeslgmM CpntedtnQ dtete: 

AT BE CH DfibKSS n FROT GK^rr ULU HC 

DftSTflftftM Brtsnaton States: 

ALLTLVMK ROfil 

(30) Priority: ifcwziw jP4i4ios7 ' 

(71) Applicant CHU&tt fcSYAKU KABU5HDC KAiSHA 
Tokyo, 1*54543 (JP) 



(72) 

, Va.iio, Chugil a^lytku rUt 

GatanfaMrt ahbuoka 4124913 (JP) 

, YQ9HtMURA,Yt«u«t«U Chwsal ^tyaKu KJC 

(74] Represents**: 

WaJwrby, H»bn K«cha»! «t al 
Roddl* a Grow. 
1« TiMjabftlde Road 
London WC1X tPL <O0) 



(54) REMEDUS9 FOR LYMPHOCYTIC TUMOK* 

antibody that *pocte»Ry DWttt to a prawln haying the 
m A ihoiApcutlc agent for JympWrtte tumw amino a^j^ence w «rt Torth In SEQ ID NO; 1 *n<f 



Q. 

UJ 



Receiv^ at: 5:30AM, 11/25/2003 

i 20 03*llfl25B-lMl4fl 



SIPiWAY 



NO. 21 28 P. 



EP 0*97 152 A1 

hOVfng ft* ecWty of «ncfr$ to HM1,24 artfgen or HM1,24 Bntgen^pressing cefis {sea Japanese Pos^mirtad Patent 
Publication (Kofcoku) No, 1-fl967fl). Furthermore, a transgenic animal having a repertoire erf all human antibody fanes Is 
immuntood with tha arisen, ie., HM1^4 anUgen or htft24 antfceraxpwalnfl cells, to obtain the desired humanized 
anlbooV In the meted described ebcv* WematSonaJ Patent Aprj*crfons WO 93/12227. WO 92TO9J8, WO 

« W0^4A^fi6 l WOB8f&4a&^andWOM!»73Q^ - 

• Tiie moflotfonej amDoo/-produdng hybrt dorms ffus constructed cart be sUbcullurad In a conventional cuttre roedUm, 
or can be stored for a prolonged period of flme in Iquld nifreaen. 

in order to attain tha monoclonal antibody from said hybrJdoma, there can be mentioned a method in which safd 
hyfartdema la cubrarf in a conventional method and the enfibodas are obtained h supernatant, or * mated fti vrtlch the 

1 p hytrfdoma Is edmthtcterad to end grown m & mammeJ compaffWe with said h>brWom« and the antfeodes are obtained In 
the ascites. The former method Is suitable for obtaining h|gr>p urfty antibodies, whereas the ratter jb outtoWe for e large 
spate producson of anffbodios. 

Spcctfteairy the *ntl-HM1.24 anttbedy-produehg hybndoma can ha eonetrueted using; tha method of Goto, T. at el. 
(Blood (1994) B4; 1B22.1SS0). It tan be conducted by a method in which t he artt?-HM1.24 antibody-producing hvb ridorna 

iS t hai was Intemsttonffr deposited under the provWoni of fie Budapest Traafti 'as PERM BP-P2M on Septe mber 14. IflflS 
vW ththe National hTstftuta of BlogcgftCS and Hurr^n-TcChnOlogy, Agency of Industrial Science a nd Techno J pqY. Of 1-3. 
rfijpsrt 1-chorne, Tsutaba dfr, Ibaraw pref., Japan, s Intrmpertoioafry Injected to BALBfc mice (manufactured by CLEA 
Japan) to obta* the ascites from which the anU-HMI M anMbody te purified, or. a method In which said hybridan* hs 
cultured m a su table culture medium such as the RPJA1640 medium containing 10% fetal bovine serum and S% BM- 
Condlmed M1 (manutectunsd by Boehrtngar Mannheim), ft* hybrldoma $PM medium (manufadured by GIBCO-BRL), the 
PFHM-U medium (msnUTeClured by ©l&COBRl) end the JlXe. and the sm>HM1.24 antibody e*n be purified from the 
supernatant 

1-2. RecoroWrwfl arrtbody ■ 

2* A recombinant antibody which v« produced by the recombinant gene technology In which an antibody gene wet 
doned from the hybruoma and Integrated tab a suitable vector which was than MooVced Into ft host can be used to the 
prcsenllnvenffonas noiocfortal anEbody (see. for example. Carl, Alt. Borobaock. and James. W„ Larridt THERAPEUTIC 
MONOCLONAL ANTIBODIES, putfshed In fie United Kingdom by MAGELLAN PUBLISHERS LTD- 1880). 

Spectfcairy, mRNA encoding the variable region (V region) of the desired antibody b Isolated from the hybrWoma 

00 proauand ma antibody. The isoWcn of mRNA is conducted by preparing tola! RNA using, for emmpte, a knoen method 
such as the guenfdtno uRrecentrifuge method (Ohfrg^n. J.R et aL. BlootwnWry (1979) 15, 9284^9), the AGPC mefttd 
{CnciTWnsW, P. et at, AnaMJcal Btoohernlslry (1987) 162, 16^169). and then mRNA Is purified from «ie total FNA Using 
the mRNA PurWcttfcn Wt (manutacturtd by Pharmach) end the like. AJtemet^iy, mRNA can b. directly prepared u*nj 
the Que* Prep mRNA Purific&fion KJt manufactured by Phaxmeda)i 

w cD NA of tie V rc*oh of antfbooV imy b* synlhoateed from the mRNA thus obtained using e reverse tnaracrlptBsa. ODNA 
may m ayntheateetf using the AMV Reverse Transcriptsse FlraNstrand cDNA Synthesis W a "^!^^™^;J^ 
the synthesii and ampllncatlon of cDNA, the oVAmpIl W©£R RACft KH (manufadturad by Clonteth) and the 0*-KAge 
rnethed (rtomw MA et at, Free Ntt Acad. saO^AJI^m Bdd t!^^ > 1^ i^^?™ 
nsfl5) 17. 2S1&-»3Z) t»l emptays po»ymcro*c chain reacrfen (PCR) mmy be uted. The tedred DNA tr^mcrii Is PirdSed 

« from tw PCR product ot*uhed and may be igated to vector DNA Moreover, a recofraanant vector a cow^ ^ 
and then \» Introduced Into £. cell etc., from which cotontea are selected to prepare a deetrod recombinant vector. The 
nucleotide sequence of the desired DNA may be confirmed by a Known method such as *w dWeoxy mehod. 

Once tha DNA encoring the V redon of the desired antibody has been obtained. It may bo looted to DNA ancoc^ the 
constant region (C regfen) or the deelred arrttocdy, whJdi m th*n grated into an exprees^vector. ^em^tyjtte 

45 DNA encoding the V region of the antibody may be Integrated Into an expression vector wnfch elmady contains DNA 
"' encoding the C region of tie antibody. 

to order to produce ft* artfbedy for use in tha pnmnt Invwtfon, fro artfbody gene to Inteffsted e» Oescr|t»ed teto* Into 
an expression vector so as to be stressed under fte control of the expression reffJatory regJon, for example an enhancer 
enoor a promoter. SubSequemry, trie egression vector mey be sninefwmod into a host eel end the anfibodr cent** be 

& stressed therein. 

1-^. Altered artfbody 

■ In accordance with the prownt irr^nuon, erfifieiany ***** recombinant antibody such as chimeric antaxKSy artd 
hunin^ antibody can be used for the purpose of lowering heterologous antlgenlctty egelnst humans. These altered 
^ anHbodes can be produced using known matcds. 

chimario anflborJy'can be obteTnod by l^fing the tiis obtained DNA enaxfng a V region anwwdy to Dr^erwdng 

a C region of human *n*bpdy. which Is ften Inserted Wo an expreSfilon vactbr and Induced Into a host for proc^on of 
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